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1.0 ‘ Introduction

On February 11, 1998, the AY-102, Riser 15E Enraf Densitometer was
acceptance tested per HNF-SD-WM-ATP-077. The test was performed at the
Department of Energy’s Hanford Site, 200 East Area, building MO-407. The test
validated the functionality of the Densitometer for use by project W-320, C-106
Retrieval.

2.0 Description of Test

The purpose of the test procedure was to verify the functionality of the Enraf
Series 854 ATG densitometer. Typically, all Enraf Series 854 ATGs are acceptance
tested before transport to the field. The ATP, as performed for level gauges, sets
default program values within the gauge and verifies the gauge's force transducer
calibration. Additional testing was performed to verify functionality of the 854 as a
densitometer.

2.1 Criteria

In order for the gauge to pass the Acceptance Test, it must meet the following
criteria. It is recognized that acceptance criteria are not listed in HNF-SD-WM-ATP-
077. This is an oversight on the part of the author and will be remedied at its next
revision.

2.1.1 Gauge accepts all commands.

All standard Enraf ATG command protocols must be accepted by the gauge.
Only standard protocols are provided in the procedure, so all commands issued per the
ATP must be accepted. If issuance of any command returns an error code, the error
code must be cleared without physical reparation or modification to the gauge.

2.1.2 Force transducer is calibrateable.

The force transducer within the gauge is the primary component important to
gauge operability. Should the force transducer be out of calibration, the gauge will not
weigh the displacer properly, causing the gauge to report erroneous levels if at ail. In
the case of a Level Gauge ATP, the force transducer must report a disptacer weight
within 3 grams of the actual weight inscribed or marked on the displacer. For
densitometers, the same criteria applies, however, a formal force transducer calibration
is required regardless.
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2.1.3 All error codes must be clearable.

Alf operations or activities performed by the gauge must be carried out as
expected or described in the test or vendor documentation. If any operation returns an
error code, recovery must be possible within a reasonable amount of time and effort.

3.0 Test Method and Test Equipment

The Enraf gauge was installed on a test bench with approximately 75 cm of
travel between the gauge and the floor. The gauge was connected to a Portable Enraf
Terminal (PET) via proprietary connections, and the PET was connected to the
computer workstation via RS232 cabling provided by Enraf Inc. A custom
manufactured density displacer was used (Enraf Part No. 0815.907). At one point
during the test, a plastic-lined, water filled, office waste container was used in order to
perform a density measurement.

4.0 Test Results
4.1 Discussion of Test Results

A reproduction of the master control copy of the test procedure follows
(Attachment 2). The data sheets containing all data taken are included as a part of
Attachment 2.

Initially, difficulties were encountered when establishing communication between
the workstation (running LOGv18' software), the PET and the gauge. All connections
appeared to be correct, but PET was returning a “No Gauge Answer” message.

Further examination revealed that an Infrared Connection had been established
between the PET and gauge which was incorrect. The PET / gauge connection was to
be a Bi-Phase Mark connection to the “T-T” terminals in the gauge housing. This was
corrected, but communication between the workstation and the gauge still could not be
effected. The gauge had been shipped with a gauge address (TA) equal to 33. The
gauge address was changed to 00 and communication was finally established. None
of these difficulties had any bearing on the functionality of the gauge.

' LOGv18 is a trademark of Delft Instruments.

4
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The gauge accepted all commands. All error codes, when encountered, were
cleared successfully, and the force transducer reported a displacer weight to within 3
grams after calibration.

There was some suspicion on the part of the cognizant engineer as to the actual
volume of the displacer. As a part of this report, calculations are provided that
determine the actual displacer volume based on data recorded by the engineer during
the test. The calculations may be found in Attachment 1.

4.2  Discussion of Test Exceptions
4.2.1 Exception 1

At step 2.6.6 it was required to verify that the analog display appeared as shown
in the vendor documentation. However, for this to occur, an analog “MPU” card must
be installed in the gauge. The design for this densitometer did not cali for analog
output, and therefore the gauge was not configured with an MPU card. The resulting

“display on the gauge was indicative of this configuration “Analog out / No MPU”. This
exception was deemed acceptable by the Cognizant Engineer and the test was
resumed.

4.2.2 Exception 2

The intent of Section 2.7 was to verify that the Enraf ATG, with the density
EPROM installed, would perform as a densitometer. Such in-shop functionality had
been previously performed for densitometers installed at AN-107. These previous
tests were performed using water-filled containers. Subsequent discussions with the
manufacturer revealed that such efforts would not be required and that the gauge was
capable of performing a density measurement in air. Thus, the procedure was written
to do just that. However, it was found that the procedure recommended by the
manufacturer would not work. The gauge behaved as if it needed to start at a tank
product interface level in order to start a density measurement.

An office waste container was emptied and lined with plastic. The displacer was
sent to 11 (interface 1). Density start level (item DK) and stop level (item DN) were
each set equal to 25.4 cm (10-inches) below the water level in the waste container
(setting DK=DN resuilts in a single measurement rather than 10 divided equally
between the two values). Command [11] was sent to the gauge which lowered the
displacer to the water surface. Command [IP] was then issued, which caused the
displacer to descend 25.4 inches into the water and hold while it obtained ten density
measurements at that level. When the displacer returned to the water surface,

5
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command [SC] and [RO] were issued to verify they contained reasonable values (other
than the default “99999"). Item RO contains the first density measurement and item SC
contains the average of the 10. Both items contained values near 1000 Kg/m® (~65
lom/ft).

4.2.3 Exception 3

Editorial changes were made to steps 2.8.30 and 2.8.31 with regard to where
certain displacer parameters would be obtained. The manufacturer is not always
consistent in locating certain pieces of information. Step 2.8.33 was redlined to
generalize entry of item S1, based on the free weight of the displacer. Step 2.8.35 was
redlined to enter a value for item RM equivalent to S1. Step 2.8.37 was deleted since
the next section provides instructions for gauge transport which require removal of the
displacer; step 2.8.37 requires attachment of the-displacer.

5.0 Conclusions and Recommendations
The results of the Acceptance Test Procedure shows that the gauge functions as
designed and shipped by the manufacturer. The gauge is acceptable for use as the
AY-102, Riser 15E densitometer.

6.0 References

(1) Instruction Manual Series 854 ATG Level Gauge, Enraf Inc., Part No. 4416.220,
Version 2.2 (See CV-31560, vendor information file).

(2) Instruction Manual 854 ATG Density Software Package, Enraf Inc., Part No.
0000.564.4416.221-40, Version 1.0 (See CV-31560, vendor information file).

(3)  System Requirements for Enraf Control Panel Software, Lockheed Martin
Hanford Corporation, HNF-1569, dated February 25, 1998.
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Attachment 1

Displacer Volume Calculations
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ENRAF SERIES 854 ADVANCED TECHNOLOGY GAUGE {ATG)
ZCCEPTANCE TEST PROCEDURE

1.0 INSTRUCTIONS

1.1 PURPOSE

This procedure checks the ENraf gauge received at Hanford is
completely functional and has received no shipping damage.
This procedure does not certify the gauge operation; that is
done by the manufacturer. ' o

1.2 SCOPE

This procedure provides acceptance testing for Enraf Series
854 level gauges used to monitor levels and/or waste
densities in Hanford Waste Storage Tanks. The test will
verify that the gauge functions according to the
ranufacturer's instructions and specifications and is
properly setup prior to being delivered to the tank farm
area. This ATP does not set up the gauge for any specific
tank, but is generalized to permit testing the gauge prior
to installation package preparation.

1.3 REFERENCES

® Instruction Manual Series 854 ATG Level Gauge, Enraf
) “inc., -Part No. 4416.220, Version 2.2 {See CV-31560,
vendor information file). '

1.4 RESPONSIBILITIES
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1.4.1 The Person In Charge (PIC) is responsible for
coordinating the level gauge testing.

1.4.2 lMaintenance. (Instrument Craft) is responsible for
performing the testing and recording the test
results. a

1.4.3 Quzlity Control is responsible for witnessing the

tests, signing the data sheets when testing is
completed and placing a "green tag" on the gauge
after successful completion of the test.

1.5 DESCRIPTION OF THE SYSTEM

Enraf-Nonius Series 854 level gauges are certified by
Factory Mutual (FM) for National Fire Protectional
Essociation (NFPAR 70) hazardous Class I, Division 1, Groups
B, C, and D Locations. Its level measuring principle 'is
based on the detection of variations in the weight of a
displacer suspended in the process fluid. The displacer is
connected to a wire wound on a precision measuring drum. A
level change causes a change in the weight of the displacer
which will be detected by the force transducer. Electronics
within the gauge cause a servo motor to adjust the position
of the displacer and compute the tank level based on the new
position of the displacer drum. The gauge displays the
ievel in dacimal inches. 2n analog output signal transmits
the level data for remote date processing. In densitometer
mode, the vprinciple of operation is similar. The gauge
measures the weight of the displacer at various levels
within the product and compares the measured weight with the
known clean weight. The electronics then use this weight
difference along with the known displacer volume and area to
calculate product density. It should be noted that the only
difference between the level measurement gauge and density
measurement gauge is the installation of an EPROM
(Eraseable, Programable, Read Only Memory) chip installed in
the latter.
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TEST CONDITIONS AND EQUIPMENT REQUIRED

The equipment listed below is required to perform this
procedure.

o Portable Enraf Terminal (PET) Model No. 847
‘e Enraf Test Weights (Enraf PN 1854-061)
© Reamer (Enraf PN 4563.030) or #31 drill

e Enraf Extraction Tool (optional)

4 of 24
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2.0 TEST EXECUTION SECTION

NOTE :

The commands typed on the PET or computer are shown in
square brackets "[]" (The square brackets are NOT to be
typed as part of the command). Included is any additional
information the command requires. After typing the text
within the square brackets, press the ENTER key. If an
error is made during the typing of the command, use the
backspace (BS) key to delete the error.

After entering a command, the PET or .computer will give one
of two responses: The first response will show the entered
command with an "&" character at the end (i.e. "TG&"M).

This- response tells the user that the gauge accepted the
command. The second response will show the two digit
command (i.e. TG) followed by a "!" and a three digit error
code (i.e., "TG!053"). This command tells the user that the
gauge did not accept the command. For a list of error
codes, see the Enraf 854 ATG Level Gauge Instruction
Manual, section 12.4.

PROCEDURE NOTE

In the following steps, if values are requested, the
values shall be recorded in the Test Execution Data Sheet
(located at the end of this procedure) for the appropriate
step number in the Value column. If verification is
requested, write accept in the accept/reject column in the
Test Execution Data Sheet for the appropriate step number.

If an error occurs in any step, an exception will be
entered in the Exceptions Data Sheet listing the step where
the error occurred, and a general description of the error.
Corrective actions shall be in accordance with section 3.0.
A forece transducer calibration may be performed at any time
at the Test Conductor's discretion.

5 of 24
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2.1 INITIALIZING THE GAUGE

INFORMATION

This section prepares the gauge for testing. It connects
power and unlocks the serveo motor.

2.1.1 Mount the gauge per the 854 ATG Level gauge
Instruction Manual. Provide electrical connections
to the gauge per the 854 ATG Level Gauge Instruction
Manual, the National Fire Protection Association:
(NEPA 70) National Electrical Code.

(A8
oy
N

Tnstall the drum and displacer.per the Enraf Series
854 ATG Level Gauge Instruction Manual, Section 8.4.

2.1.3 Unlock the servo motor prior to connecting power per
the 854 ATG Level Gauge Instruction Manual, Section
8.5.

2.1.4 Connect the PET to the optical port located on the
side of the gauge housing.

2.1.5 Connect the gauge to a 120 Vac (+/- 5 Vac) power
source, per the 854 ATG Level Gauge Instruction
Manual, Section 4.3.1. - The display screen on the
gauge will show one dark line. After approximately
20 seconds, the display will show the gauge
initializing.

2.1.6 Configure the gauge per Appendix A.

Ensure

Iniithe 169y
F5 equals 1B/2B
<ENTER>. :

IF NOT, THEN .<F5>, <ENTER>,

6 of 24
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2.2 CHECKING FOR ERROR CODES

[dNE-2217  Bar. 0

INFORMATION

Record any errors.on the data sheet.
errors, or enter it as an exception.
error c¢odes, see the Enraf 854 ATG
Instruction Manual.

Correct the
For a list of
Level Gauge

Enter Command (EP] = "XPU error

code". Verify that

EP0OOO is displayed. Record verification in the data

2.2.1
sheet.
2.2.2 -Enter-Command [ES] = "SPU error

code”. . Verify that

ES0000 is displayed. Record verification in the

data sheet.

2.3 TESTING THE LEVEL GAUGE OPERABILITY

INFORMATION

This section enters data into the memory‘of the level

gauge. These values tailor the gauge for the specific
tank.
2.3.1 " Enter Command [UN]. This command unlocks the

gauge and allows the displacer to move downward to
the floor or other hard surface. '

7 of 24
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NOTE :

If the displacer does not move downward, check to make
sure that the drum moves freely on the bearings. If
the drum does not move freely, perform the drum
bearing removal/reconditioning procedure in Appendix
B. If the drum does move freely, re-calibrate the
force transducer using the procedure in Appendix C.
After drum bearing reconditioning or force transducer
re-calibration, perform step.2.3.1 again. Document
the drum bearing reconditioning or force transducer
re-calibration as an exception.

2.3.2 Enter Command [W2=ENRAF2]. This command enters
) protection level 2.

2.3.3 Enter the following parameters into the gauge
(Verify proper parameter entry and record the
verification in the Data Sheet):

o [TT=+00900.00]} ("TANK TOP" parameter)

® [UR=+00200.00]) ("UPPER REFERENCE" parameter)

o [MH=+00890.00] ("MOTOR HIGH" parameter)

® [MZ=+00880.00]} ("LOCK TEST LIMIT" parameter)

© [HH=+00870.00] ("HIGH HIGH ALARM" parameter)

e [HA=+00860.00] ("HIGH ALRRM" parameter)

o [LA=+00006.00} {("LOW ALARM" parameter)

e [LL=+00003.00]) ("LOW LOW ALARM" parameter)

e [ML=+00001.00]} ("MOTOR LIMIT SWITCH LOW"
parameter)

e [RL=+00850.00] ("REFERENCE LEVEL" parameter)

2.3.4 Enter command [AR]. This command directs the
gauge to accept the current value for "RL".

2.3.5 Enter command [EX].

8 of 24

A2-14




GNR-231T . O

HNF-SD-WM-ATF~077
REV 6

NOTE :

Prior to executing stép 2.3.6, verify that the opening
to the gauge flange is blocked so that the displacer
cannot be raised up into the drum housing.

2.3.6 Entér Command .[CA). This command raises the
displacer. Verify that the displacer raises up to
the gauge flange and stops. Record the
verification in the data sheet.

2.3.7 Enter Command [UN].

2.3.8 After the gauge stabilizes, verify that the level
reading in the gauge LCD display is reading within
0.10 inches of the RL value programmed in step
2.3.3. Record the verification in the data sheet.

2.3.9 Enter command {T7G]). This commands tests the
gauge.

2.3

.10 Verify that the displacer rises a couple of inches -
and then goes back down to the RL. -Record the
verification in the data sheet.

9 of 24
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2.4 DRUM CIRCUMFERENCE VERIFICATION

2.4.1 Enter Command [DC].. This command displays the
preprogrammed drum circumference.

2.4.2 Verify that the drum circumference value displayed
(DC) is the same as the value for the Drum
circumierence found engraved on the wire drum.
Record the value-in the data sheet. If the Drum
Circumference value engraved on the wire drum does .
not exactly match the preprogrammed Drum
Circumference (DC) value, perform steps 2.4.3
through 2.4.5, otherwise go to step 2.5. Note
that display on computer is in meters, and
engraved value is in millimeters.

NOTE :
© This value is displayed in scientific notation.
The value will look like "DC=+.33000000E+00".
2.4.3 " Enter Command [W2=ENREF2].
2.4.4 and [DC=+.XXXXXXXXE+00). The value for
’ XXX¥XX¥%X is the Drum Circumference value engraved
on the wire drum. Record the value in the data
sheet.
2.4.5 Enter command [EX].

10 of 24
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.5 DISPLACER WEIGHT VERIFICATION

2.5.1 Enter corwand [CA].

2.5.2 After the displacer rises a few inches, enter
command (FR). This command stops the displacer.

2.5.3 Enter command {MF). This command measuréé the
notor frequency.

2.5.4 After "FR" appears in the gauge's LCD display, PET

display or computer display, enter command [WQ].
This command measures the weight of the displacer.
Record the WQ value in the data sheet.

NOTE :

This value is .displayed in scientific notation.

The value will look like "WQ=+.22300000E+03",

2.5.5 that the ¥Q value is within 3 grams of thé
‘engraved on the displacer. Record the
ation in the data sheet.

2.5.06 If the value for WQ is not within 3 grams

(.00200000E+03) of the weight engraved on the
dispiacer, calibrate the force transducer per the
force transducer calibration procedure found in
Appendix C. Document this calibration as an
excep-ion. After force transducer calibration,
perfcrin steps 2.5.3-2.5.5 again.

NOTE :

The previous step is not reqguired for densitometer
testing. A force transducer calibration is routinely
performed for densitometers in the following sections.

11 of 24
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2.6 TESTING THE DISPLAY (Densitometers Only)

INFORMATION

This section tests for proper communications and the
ability of the gauge to change from the Level Display to
the Analog Display. The Analog Display will only be used
for diagnostics during gauge operation. The Level Display

) w1ll be used d

Enter these commands from the computer terminal.

2.6, 1 Select item 2) SEND ITEMS from the LOGv18 menu.

IN

2.6.2 Press F2, enter 00, and press ENTER to address the
gauge (TA=00). The transmission address of the
gauge is displaved in the second column at the
bottom of the screen.

2.6.3 Enter command (W1=ENRAFl) to enter protection level
1.
2.6.4 Enter command [DF=J} to enter the analog display

format J.

2.6.5 Enter command [EX] to exit protection level 1, store
the changed data and initialize the 854 ATG.

2.6.6 RECORD VERIFICATION that the analog display (formnt
J) screen is displayed on the gauge after
initialization. See Figure 7.9 (page 29) in the 854
ATG Instruction Manual. : ’

NOTE: The terminal display will not show the format
change until the F2 key is pressed and then the
ENTER key.

12 of 24
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2.6.7 Enter command (W1=ENRAFl] to enter protection level
: 1.

2.6.8 Enter command [DF=B] to enter the display format B.
2.6.9 Enter command [EX] to exit protection level 1, store
the changed data and initialize the 854 ATG.

2.6.10 RECORD VERIFICATION that the level display (format
© B) screen is displayed on the gauge after
initialization (See Figure 7.3, page 26, in the 854

ATG Instruction manual).

2.7 DENSITY CALIBRATION SETUP (Densitometers. Only)

INFORMATION

The drum circumference value, provided by the
manufacturer, is used in calibrating the gauge for
changes in level. The value insures the gauge reports
level changes accurately.

s

/' 2.7.1 Enter command (W2=ENRAF2] to enter protection levez\\\\
2.

2.7.2 Enter command [SM] to enter the maintenance mode.

2.7.3 Enter command (GU) to raise the displacer and enter
command [FR] to stop the displacer. Raise the
displacer until it is in full view, and can be
easily accessed. RECORD the level value.

CAUTION: When entering the [FR] command, be aware of
the time delay between entering the command and the
displacer stopping.

[\
~J
=y

‘Enter command [SOJ to exit the maintenance mode.

(\S)
-~
w

Enter command [MZ=+xxxxx.xX] to enter the level
value recorded in 2.7.3 as the Lock Test motor limit

13 of 24
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setting. RECORD VERIFICATION of proper value entry. -
The gauge will automatically return to this 1eveL
during a LT (lock test) command.

e

SSee e N eI

. P
Vi',/ -

W Aan

L
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// NOTE"> Ifthe.gauge.doe
(I hen i

=g
fy(;zf" detection. RECORD VERIFICATION of proper value
e Y entry. The disabling allows for calibration.

2.7.12 Enter command [EX] to exit protection level 2, store
all entered data and initialize the 854 ATG.

-2.8 DENSITY CALIBRATION (Densitometers Only)

INFORMATION

Density calibration requires the gauge to be fully
operational. When exchanging items hanging on the

wire, make sure the gauge is de-energized to avoid
Be sure to maintain

damage to the force transducer.
some tension on the wire while changing weights to

prevent the wire from uncoiling from the drum.

No liquid is required for this calibration.

2.8.1 Replace the displacer with the 25¢ test weight on the
measuring wire.
CAUTION: ¥When exchanging items hanging on the wire/

rake sure the gauge is de-energized to avoid damage
Also be sure to maintain

to the force transducer.

15 of 24
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tension on the wire to avoid unraveling the wire
from the drumn.

Enter command [UN] to release the test weight.

Enter command[BT] to begin a balance test. The ATG
ind the average frequency corresponding to
the 25¢g weight. Wait until the test has been
completed.

Enter command [BF] to request the measured average
frequency after completion of the balance test. RECORD

the frequency. . Do not yet reprogram this value in the

gauge. Reprogramming must be done after completion of
all four calibration measurements.

Enter command [UN] to release the test weight.

Enter command [LT] to raise the test weight_to the MZ
level {2.7.5)

2dd the 75¢g weight to the 25¢g weight.
Enter command [UN) to release the test weight.

Enter commznd [BT) to begin a balance test. The ATG
will now find the average frequency corresponding to
the 25g+75g weight combination. Wait until the test

has been completed.

Enter command [BF)] to request the measured average
irequency aiter completion of the balance test. RECORD
the frequency. .
Enter command [UN} to release the test weight.

Enter command [LT] to raise the test weight againl

Enter command [UN] to release the test weight.
Enter command [BT] to begin a balance test. The ATG
will now find the average frequency corresponding to

the 25g+150g test-weight combination. Wait until the
test has been completed .

16 of 24
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Enter command [BF] to request the measured average

frequency after completion of the balance test. RECORD.

the frequency.

Enter command {UN] to release -the test weight.

Enter command (LT] to raise the test weight again.
Replace the 150g weight with the 225g weight.

Enter command [UN] to release the test weight.

Enter command ([BT] to bégin a balan;e test. The ATG
will now find the average frequency corresponding to
the 25¢+225g test-weight combination. Wait until the
test has been completed.

Enter command ({BF] to requést the measured average
frequency after completion of the balance_test. RECORD
the frequency.

Enter command {UN] to release the test weight.

Enter command [LT) to raise the test weight again.

Enter command (W2=ENRAF2] to enter protection level 2.

Enter command [FO=+.xxxxxxxxE+xx] to input the
frequency value recorded in Step 2.8.4. RECORD

VERIFICATION of proper value entry.

Enter command [Fl=+.xxxxxxxxE+xx] to input the
frequency value recorded in Step 2.8.10. RECORD
VERIFICATION of proper value entry.

Enter command [F2=+.xxxxxxxxE+xx] to input the
frequency value recorded in Step 2.8.16. RECORD
VERIFICATION of proper value entry.

Enter command [F3=+.xxxxxxxxE+xx] to input the
frequency value recorded in Step 2.8.22. RECORD
VERIFICATION of proper value entry. /i,

ke Hryl -8B
Enter command [DW=+.xxxx§xxxE+xx] to assign the value
for DW, which is ergxraved on the density displacer.
RECORD VERIFICATION of proper value entry.
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Enter comnand [DV=4 . XX XXXXXXE+XX] to assign the value
is ved ~the-density—displace
RECORD VERIFICATION

of proper

Enter cormand [(DA=+.16000000E+02] to assign the value
for the displacer area. RECORD VERIFICATION of proper o~
value entry. rohoe NN VRN 1y ]p PRSP (R
NX XA MY XY i RS YC TN
Enter command [Sl=+.245006860E+03) .te—assign the value 4&}
for—the—weightof the displacer-—with ons=third ;
submerged— This value is used to determine when Il has
been reached. RECORD VERIFICATION of proper value
entry.

2diesil

Enter command [(WT=EDE] to enable the wire rupture
detection. RECORD VERIFICATION of proper value entry.

AL XACRNR N

Ao ADVC

Enter command [RM=+. 24500000E+03] to—-assign—the-vatue 1 vhe

for-wire-tension-during..execution.of-the AR.command. ) ol s

RECORD VERIFICATION of proper value entry.

Enter command {EX] to exit protection level 2. i
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.8

.37 Réplacethe—test welghts with the displacer on the

‘measuring wire. T

CAUTION: When exchanging items hanging on the wire,
make sure the gauge is de-energized to avoid damage
to the force transducer. Also be sure to maintain

tension on the wire to avoid unravellng the wire
from the drum.

19 of 24
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.9 TRANSPORTING THE LEVEL GAUGE

" CAUTION,

This section prepares the gauge for transport. The
motor must be locked to prevent possible damage to
the force transducer.

2.9.1 If the level gauge display is not in FORMAT B (see
the 854 ATG Level Gauge Instruction Manual, Figure .
7.3), enter command [W1=ENRAF1l]. Once in .
Protection Level 1, enter command {DF=B] (this
command switches the gauge to display format B).
Enter command [EX].

If us ihq a computer for the testing, log the gauge

2.9.2 e
ata onto the computer (see Appendix A).

2.2.3 Disconnect the gauge from the power source.

2.9.4 "Lock" the sérvo_motor, per the 854 ATG Level Gauge
Instruction Manual, Section 8.5, prior to
transporting the gauge.

2.9.5 Remove the drum and displacer, per the 854 ATG Level
Gauge Instruction Manual, Section 8.4, prior to
transporting the gauge.

.10 DATA
2.10.1 M2il a copy of the completed data sheets, vender

information, and hardcopy of the logfile to J. H.
Huber at T4-07.
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3.0 EXCEPTIONS TO ACCEPTANCE TEST
Exceptions to the test are dispositioned and agreed to by
all witnessss. RAEctions taken regarding disposition are

noted on the "Exception to ARcceptance. Test" sheet. Typical
dispositions are:

© Test approved with exception (i.e., rerun of the
acceptance test unnecessary).

® Entire acceptance tést to be repeated after the -
discrepancy has been corrected.

e ATP step(s) affected to be repeated after the dlscrepancy
has been corrected.

4.0 TEST DATA MANAGEMENT

The test data shall be entered on the attached data sheets.
Witness signatures at the bottom of the data sheet indicates
that the witness agrees to the accuracy of the data recorded
and comparisons mzde. .

Upon successful completion of testing activities, the master
copy of the DATA SHEETS will be signed by the Test Witnesses.
An appropriate "Ecceptance Test Report" shall be generated to
publish the results of testing activities.

4..1 ACCEPTANCE TEST REPORT GUIDANCE
The data sheets which are completed during the testing
activities will be included in the Acceptance Test Report. 1If
additional gauges are tested using this procedure, a different

data sheet will be used for each gauge and added to6 the ATR as
a revision.
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TEST EXECUTION DATA SHEET

Date: Q////?S’

Tank Number: -

Ard

Gauge Serial Number: RSU-20-423- Densitometer?
' No

Test Performed Bv: PX Hu rson

Referenc Value Accept :

e Attribute /Rejec| Comment

Sequence| - t

2.2.1 EP E Pood A

2.2.2 _|ES ES oeco A

2.3.3 | PARAMETER EnreteS

s A CARECTTL Y

12.3.6  |ca : A pefiel &

2.3.8  |PL 59 7 A i
12.3.10 |rL %400 9,.59 s

2.4.2 DC 7 RSB, pot=teo #r

2.4.¢ DC N4 &M

2.5.¢ 1O 124U 596E 0S| A

2.5.5 WO - 2YoYTEGEEF S |

2.6.6 J ANBL OUT = Ne MPU| B SEE TP T

2.6.10 |8 rp0BY5, 95 b /-, I

2.7.3 M2 + o0 G50, 1] A

2.7.5 MZ tov ggas AL A

257,10  |s€ toLs 51324 A

2:7.11  |EDD WY EEDN A
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. TEST EXECUTION DATA SHEET
ate: &/11/98 : Tank Number:
Gzuge Serial Number: B8S¥-~ 20— | ’ Densitometer?
Ided Mo
Test Performed Bv: P J v son
Refsrenc Valus Accept:
Sequince| 11 S5 6 74 3 | 5 oMt
2.8.4. |FO W?’yv“//d(,é/’/‘ S A
2.6.00 [r1 22Uy ) 933056154 25|
2.8.16 |F2 ¥ 3OS SSIREroS| B
2.8.22  |F3 I R)32 7L w5 AL
2.8.26 | FO 7—.//§€§74'§£#a< A
2.8.27 |m1 - (2 2R0BIS E¢05 ] K |
2.5.28 |F2 ARSI 3 ESI A
2.8.29 |r3 SR E S A
2.4.30 |ow + 2000l | K
2.8.31 |DV RS crroottos /)r
2.2.32 |pa 'h/éb&@p@éé&oz A
2.8.32 |EDE W= EhE o
2.8.35 |RM . Ll Locoel w3 M
2.%.4 MOTOR
LOCK oA Z&/kd\ A
= /\j,ﬁ///u——:\\ 2/ fre
Test ¥Witnesses: . §524224{%_

Date

R

B Quali ) Date
: m 22 )45
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APPENDIX A

COMPUTER SETUP GUIDANCE:

1. Turn PET ON. €omrest—th _Lufx.a'a.cﬂljuun <tor ;Lum threPETto—the ENRAT
gaugreT

2. Enter the TA command, note the gauge address displayed in the PET

display, (i.e. TAROS). TURN PET OFF.

3. Disconnect the infrered connector, and connect the computer and PET to
the gauge per Figure A-1. Power up PET/gauge as required.

N

Place the PET in SETUP MODL by presslng keys control esc at the same

time.

5. Press the down arrow (!) on the PET keyboard untll MODE is dlsplaved
at the top of the PET display.

6. Press the right arrow (—) until the cursor is underneath RS232.

7. Press the down arrow (l) until the display on the PET reads "RS-232
Baudrate". :

8. Verify (and if necessary correct) the cursor is underneath 1200.

el

Press the down arrow until the PET display reads SETUP %ODE, and then
press, control-esc at the sames time.

10. Turn on the computer, respond no to accessing network resources, push
any key to continue. :

11. At the c:\> prompt on the computer display, access the logger
directory by typing, cd\logger

12. Start the logger program by~typing, LOGV1S8

13. Use the computer arrow keys and hlahllght item #1, "Setup system",
then press the 'v enter key.

A28
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.14. Highlight item #4, "Gauge address" and press enter.

15. Enter the gauge address noted from step # (note the flashing cursor),
then press enter.

16. Verify that the other parameters shown in the "SETUP MENU" display
match the parameters shown below. If the parameters don't match, change
them using the procedure in steps 14 and 15.

SETUP -MENU

1) .RS232C port & Baudrate " Tport 1 € 1200 Baud.).
2 ) Add header to every file : Ny RS
3 )} Ciu address . : )

*4 ) Gauge Address {(XX)

5 ) Max. number of records in file LOGV17.CYC (100)

& ) Name cyclusfile {LOGV17:CYC)

7 ) Max. number of retries per CIU request (3)

8 ) Timeout CIU (.9 sec:)

9 )} Turxn_around daslay (0.sec.) . : L
R ) ITEM directory (C:\LOGGER\ITEMS\)
B )} CYC_file directory {C:\LOGGER\CYC\})

C ) LO0g_file directory {C:\LOGGER\LOG\}

D ) file_to_Field_file directory (C:\LOGGER\FTF\)

E )} Library directory (C: \LOGGER\LIB\)

F ) RAM disk o\

G ) Return to main menu

*Y.¥. 1s obtainsd from gauge paramster ([TA]

17. Highlight item #G, "Return to main menu", press enter key.

18. A prompt will ask, "Save new setup on disk (y,n)?, type, y for a yes
response. )

19. Highlight item #2, "Send items", press enter key.

20. Return to section 2.1.7.
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1.CHANGING LEVEL DIMENSIONS:

2. <ESC> from LOGGER'S "MAIN MENU", enter the "SPECIAL MENU".

3. Enter the "CHANGE DIMENSIONS" menu.

4, Enter the gauée‘§ "TRANSMISSION ADDRESS" (TA).
S. Enter "1) LEVEL DIMéNSION (XXKXXX) "

6. Enter "TO INCHES"

7. Return to the "MAIN MENU"

8. Return to "SEND ITBMS"

LOGGING GAUGE DATA ONTO COMPUTER:

1. From LOGGER'S "MAIN MENU", enter the "SPECIAL MENU".
2. Enter "1) GAUGE LOGGING TO DISK".
3. Enter the gauge's "TRANSMISSION ADDRESS" (TA).

-3
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WIE-2317 b o

CONNECT TQ T-T

RS~232 PORT

RS=-232c
INTERFACE

COMPUTER

PET

BATTERY
CHARGER

EN CONNECTOR

Figure A-1
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APPENDIX B

DRUM BEARING REMOVAL/RECONDITIONING

1.

10.

11.

Disconnect the gauge from the power source. ‘Use a PLD to lock out
power.

"Lock" the sérvo motor, per the 854 ATG Level Gauge Instruction
Manual, Section 8.5.

Remove the drum and displacer per the 854 ATG Level Gauge Instructlon
janual, Section 8.4.

Remove the drum shaft bushing from the gauge per the 854 ATG Level
Gauge Instruction Manual, Figure 9.3.

Remove the bearings (2 black disks on each end of the bushing) from
the drum shaft bushing per the 854 ATG Level Gauge Instruction
Manual, Figure 9.3. ° ' ' '

Use the reamer or the #31 drill to ream out both bearings.

Reinstall 'the reconditioned drum bearings into the drum shaft
bushing.

Reinstall the drum shaft busing into the gauge.

Reinstall the drum and displacer, per the 854 ATG Level Gauge
Instruction Manual, Section §.4. :

"Unlock" the servo motor, per the 854 ATG Level Gauge Instruction

‘Manual, Section 8.5.

Connect the gauge to the power source.
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APPENDIX C

FORCE TRANSDUCER CALIBRATION

1. Raise the displacer to approximately 6" below the gauge flange by
entering command [CA]. To stop the displacer, enter command [FR].

2. Enter command [W2=ENRAF2].

C 3. Enter command [WT=DDD}. This commznd disables the "wire-rupture"
protection. . .

4. Renove the displacer from the measuring wire.

5. Attached the 25 gram weight to the measuring wire loop. ~The 25
-gram weight is the smallest of weights in the set and has two
hocks

6. Enter command [BT]. This command activates a BALENCE TEST. The

BRLANCE TEST will take approximately five minutes to complete.

7. Rfter "FR" appears in the gauge's LCD display, PET display or
computer display, enter command [BF). This command will display
the frequency measured during.the BEZLANCE TEST. Record this
frequency (F0) below: ’

Fo=

8. ttach the 75 gram weight to the 25 gram weight. The 75 gram
weight is the third smallest in the set.. Note: 'If there is
insufficient room for the test weights to move downward
(approximately 12"), perform step 1 to raise the test weights.

9. v Repeat steps 6 and 7. Record the frequency (Fl) below:
Fl=
10. Remove the 75 gram weight and attach the 150 gram weight to the 25
©  gram weight. The 150 gram weight is the second largest weight in the
set. ©Note: If there is insufficient room for the test weights to

move downward (approximately 12'"), perform step 1 to raise the test
weights. ' :

AL-36
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Repeat steps 6 and 7. Record the frequency (F2) below:

r2=

Remove the 150 gram weight and attach the 225 gram weight to the 25
gram weight. The 225 gram weight is the largest weight in the set.
Note: If there is insufficient room for the test weights to move
downward (approximately 12"), perform step 1 to raise the test
weights. . .

Repeat steps 6 and 7. Record the frequency (F3) below:

F3=

Enter command [W2=ENRAF2].

Enter command [FO=+.XXXXXXXXE+XX}. This command re-programs frequency
0. The value of ‘FO is the value obtained in step 7.

Repeat step 15 for frequencies F1, F2 and F3. The values for Fl, F2
and F3 are the valuss obtained in steps 9, 11 and 13 respectively.

Enter command [WT=EDE]. This command enables the "wire-rupture"
protection.

Enter command [(EX].
Remove weights and install displacer.

Return to section 2.5.
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